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DETAILED ACTION 

Election/Restrictions 

Restriction to one of the following inventions is required under 35 U.S.C. 121: 

I. Claims 1-33, drawn to method for forming a microstructure, classified in 
class 438, subclass 758+. 

II. Claims 34-38, drawn to A processing tool, classified in class 700, subclass 
90+. 

The inventions are distinct, each from the other because of the following reasons: 

Inventions I and II are related as process and apparatus for its practice. The 
inventions are distinct if it can be shown that either: (1 ) the process as claimed can be 
practiced by another materially different apparatus or by hand, or (2) the apparatus as 
claimed can be used to practice another and materially different process. (MPEP § 
806.05(e)). In this case the apparatus as claimed can be used to practice another and 
materially different process such as: the interfacial oxide layer could be grew before the 
step of depositing a high-k layer by using the same processing tool. 

Because these inventions are distinct for the reasons given above and have 
acquired a separate status in the art as shown by their different classification, restriction 
for examination purposes as indicated is proper. 
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Applicant is advised that the reply to this requirement to be complete must 
include an election of the invention to be examined even though the requirement be 
traversed (37 CFR 1.143). 

Applicant is reminded that upon the cancellation of claims to a non-elected 
invention, the inventorship must be amended in compliance with 37 CFR 1 .48(b) if one 
or more of the currently named inventors is no longer an inventor of at least one claim 
remaining in the application. Any amendment of inventorship must be accompanied by 
a request under 37 CFR 1.48(b) and by the fee required under 37 CFR 1.1 7(i). 

During a telephone conversation with Mr. Karceski on 3/1 5/05 a provisional 
election was made without traverse to prosecute the invention of Group I, claims 1-33. 
Affirmation of this election must be made by applicant in replying to this Office action. 
Claims 34-38 have been withdrawn from further consideration by the examiner, 37 
CFR 1.142(b), as being drawn to a non-elected invention. 

Claim Objections 

Claim 31 is objected to because of the following informalities: Claim 31 is 
depended on itself. Should it be depended on claim 30?. Appropriate correction is 
required. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or In public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in a patent granted on an application for patent by another filed in the 
United States before the invention thereof by the applicant for patent, or on an international application 
by another who has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371 (c) of this 
title before the invention thereof by the applicant for patent. 

The changes made to 35 U.S.C. 102(e) by the American Inventors Protection Act 
of 1999 (AlPA) and the Intellectual Property and High Technology Technical 
Amendments Act of 2002 do not apply when the reference is a U.S. patent resulting 
directly or indirectly from an international application filed before November 29, 2000. 
Therefore, the prior art date of the reference is determined under 35 U.S.C. 102(e) prior 
to the amendment by the AlPA (pre-AlPA 35 U.S.C. 102(e)). 

Claims 1-5, 10-12, 15-19, 21-29 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Maiti et al.. 

See Maiti et al., figs. 1-3 and related text on col. 2-4 which discloses the claimed 
method for forming a microstructure including the steps of providing a silicon substrate 
12; forming a diffusion filter layer 14 on the silicon substrate 12 (fig. 1); depositing a 
high-k layer 16 onto the diffusion filter layer 14; and performing an oxidation process 
after the depositing wherein the growth of an interfaclal oxide layer being controlled 
(limited or eliminated, see col. 2, lines 51-53, and claim 7, last two lines) by the diffusion 
coefficient of the diffusion filter layer 14. 

With respect to claims 2-5, see col. 3, first paragraph for the process of nitridation 
to form diffusion filter layer 14 of nitride or silicon oxynitride. 
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With respect to claim 10-11, see col. 3, lines 15-1 9 for the thickness of the 
diffusion filter layer 14 is between 2-1 5 angstroms and the combined thickness of the 
diffusion filter layer and the interfacial oxide layer is generally less than 20 angstroms, 
considering the thickness of the interfacial oxide layer is limited or eliminated. 

With respect to claims 12, 15, see col. 4, lines 10-14 for the oxygen anneal or 
other anneal process following the formation of the high-k dielectric layer 16. 

With respect to claims 16-19, see col. 3, third paragraph for the step of 
depositing high-k material. 

With respect to claims 21-23, see col. 4, third paragraph for the step of forming 
an electrode layer 20 on the high-k layer 16, and subsequently annealing to form 
salicide layer 20a. 

With respect to claim 24, the plasma nitridation to form the diffusion filter layer of 
silicon nitride is a self-limiting process due to the prevention of silicon exposure at a 
certain thickness of silicon nitride layer. 

With respect to claims 27, 29, the diffusion coefficient of the diffusion filter layer is 
determined in order to limit or eliminate the growth of interfacial oxide layer so that the 
predetermined thickness of the high-k layer will not be changed in the oxidation process 
(col. 4, first and second paragraphs). 

With respect to claim 28, see col. 2, last paragraph. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 6-9, 13-14, 20, 30-33 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Maiti et al. in view of Ballantine et al.. 

Maiti et al., figs. 1-3 and related text on col. 2-4, discloses substantially the 
claimed method for forming a microstructure including the steps of providing a silicon 
substrate 12; forming a diffusion filter layer 14 on the silicon substrate 12 (fig. 1); 
depositing a high-k layer 16 onto the diffusion filter layer 14; and performing an 
oxidation process after the depositing wherein the growth of an interfacial oxide layer 
being controlled (limited or eliminated, see col. 2, lines 51-53, and claim 7, last two 
lines) by the diffusion coefficient of the diffusion filter layer 14, as explained above. 

With respect to claim 30-32, Maiti et al. is silent about the oxidation process 
occurs during the deposition of the high-k layer; however, during depositing metal oxide 
gate layer 16 by the deposition 18 of a metal film followed by an oxidation step. The 
oxidation temperature is obviously to be less than 1000°C (col. 3, third and fourth 
paragraphs), the interfacial oxide layer is inherently grew by the oxidation process with 
or without oxygen containing gas since the oxygen source is provided from the metal 
oxide gate layer 16. 
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Maiti et al. is silent about the use of inert gas in the nitridation and oxidation 
process, process temperatures, others deposition process for forming the diffusion filter 
layer. 

Ballantine et al., in a related art as shown in figs. 1-2 and text on col. 1-6, 
teaches the use of inert gas in the nitridation process for forming ultra-thin interfacial 
layer 14 (coL 5, third paragraph); and col. 5, sixth paragraph discloses the substrate 
temperature for carrying out the nitridation process. 

With respect to claim 20, see col. 4, lines 48-54 

With respect to claim 33, see col. 1 , line 60 to col. 2, line 5 for the function of the 
interfacial layer. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have used the teachings from Ballatine et al. in Maiti et al. 
process for nitridation and oxidation since inert gas is a well-known carrier gas, and 
temperature of less than 1000°C is a well-known temperature for carrying out nitridation 
and oxidation in semiconductor processing art. 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Rotondaro et al. discloses the formation of nitride passivation 
layer under the high-k layer for preventing the formation of a thick oxide interface layer. 
Note in paragraph[0026] for the well-known oxidation temperature. 

Green et al., Gartner et al.. Oh et al., O'Meara et al., and Hattangady et al. 
disclose related methods. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tuan H. Nguyen whose telephone number is 571-272- 
1694. The examiner can normally be reached on 9AM-5:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead Jr. can be reached on 571-272-1702. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Tuan H. Nguyepr 
Primary Examiner 
Art Unit 2813 



